Objective: To estimate the maternal puerperal morbidity in elective and emergent cesareans in twins. Study design: We evaluated postpartum complications among patients who underwent elective cesarean birth for twin pregnancy. This group was compared to matched singletons and to emergent cesareans in twins. Results: During the period September 1994-March 2006 there were 299 (47.4%) elective and 80 (12.7%) emergent cesarean sections in twin pregnancies, for a total of 379 (60.1%) cesarean births for both twins. Controls included 299 cases of elective cesareans in singletons. The comparison between elective and emergent cesareans and between elective cesareans in twins and in singletons found no significant differences in postpartum fever, scar infection, and postpartum hemorrhage. Venous thromboembolism occurred in two twin pregnancies, one in the elective and one in the emergent cesarean group. Postpartum hysterectomy was required in a singleton pregnancy following an elective cesarean birth. Conclusion: At present, no data exist to show a disadvantage for a planned cesarean birth for twins.
Introduction
Current efforts to diminish the escalating numbers of multiple pregnancies effectively reduced the incidence of higher-order multiples w4, 9x. At the same time, however, the number of twins is still increasing. The most recent USA data indicate that twin birth rate increased 2% in 2004, to 32.3 twins per 1000 births, another all-time record high. The twinning rate has increased 42% since 1990 and 70% since 1980. The most recent available national data from the USA indicate that as many as 132,219 twin births occurred in 2004 w6x. A similar trend has been observed in the United Kingdom as well as in other developed countries w4, 9x
As the numbers of twins increase, the mode of delivery becomes more pertinent. The United States cesarean birth rates increased 13% (from 51.9 to 55.0%, 95% CI 12-14) between 1989 95% CI 12-14) between -1991 95% CI 12-14) between and 1997 95% CI 12-14) between -1999 among twins delivered at G22 weeks and weighing G500 g w2x. Although this rate does not include the period after the publication of the Term Breech Trial w5x, it represents an average increase of 52, 28 and 9% among twin pregnancies delivered at 22-27 weeks', 28-33 weeks' and at G34 weeks' gestation, respectively. It was rightfully noted that the rates increased to a greater extent at earlier rather than at later gestational ages, but the absolute number of cesareans was much higher at later gestational ages w2x. These figures are quite similar to the commonly cited rates of 50-60% abdominal births among twins and nearly 100% among triplets w3x. In the UK, the 2001 cesarean rate for twin deliveries was 59% w8x.
At present, many of the circumstances that may have led to a twin pregnancy are commonly used as an indication for an elective cesarean delivery of twins. It appears that patients, as well as their attending clinicians, may base their decision for a cesarean in such ''premium'' pregnancies, intentionally or not, on quantitative arguments that are difficult to interpret and on qualitative variables that are impossible to quantify w3x.
These considerations are contrasted with surprisingly scant information about puerperal morbidity following a planned compared to an emergent cesarean birth for twins, and compared with cesareans in singletons w1, 10x. Such information might be an important argument in the continuing discussion about the preferred mode of delivery of twins. The purpose of this paper was to estimate the maternal puerperal morbidity in elective and emergent cesareans in twins.
Materials and methods
During the period September 1994-March 2006, there were 946 twin pregnancies followed and delivered at the Maternity Dr. Alfredo da Costa, Lisbon, Portugal. This figure represents nearly 1% of all deliveries. During this period, information about the pregnancy and delivery was prospectively registered on a preset form and subsequently entered into a computerized system. This study focused on patients delivered by elective cesarean section as compared with emergent cesareans (defined as a decision taken during trial of labor for both twins). Thus, cases of cesareans for the second twin only-the so-called ''combined twin delivery''-were excluded from the analysis. In addition, we focused on deliveries at G32 weeks, to avoid the confounding effects of indications for very preterm cesareans. Finally, all cases with premature rupture of membranes, irrespective of the a priori planned mode of delivery, were counted as emergency cesareans.
For a secondary comparison, we created a new dataset of a matched cohort of singletons, comprising the successive singleton pregnancy that had a planned, elective, cesarean birth performed at G32 weeks. Obviously, the indication for elective cesarean deliveries in twins and singleton differed. However, these indications are not associated with increased risk of puerperal morbidity that comprises the study variables listed below. The matching process assumes that the consecutive planned cesarean delivery in singletons within the same gestational age limits is the best randomly selected matched control for every case of elective cesarean in twins.
The following variables were compared: maternal age, parity, mode of conception, gestational age at birth, and birth weight. The study variables of interest were postpartum fever (defined as )388C, measured twice, at 24 h postpartum or later), scar infection (defined as evident infection occurring during hospitalization, requiring either of the following measures: drainage, exploration of the scar, and antibiotic therapy), postpartum hemorrhage (defined as the need for blood transfusion or for active intervention to stop bleeding), and venous thromboembolism.
Our intraoperative protocol of antibiotic therapy (2 g of cephazoline, or an equivalent for allergic patients) was given following clamping of the singleton and the second twin's umbilical cord. Similarly, and irrespective of plurality, all cases received the same protocol of dilute oxytocin infusion. All cesareans were performed by senior staff. As noted above, in our service, rupture of membranes occurring in a patient scheduled for an elective cesarean changes her status to an emergent case.
The data were evaluated using the Microsoft Excel ᮋ program (Microsoft Corporation, Redmond, Washington). Comparisons were made between maternal variables of the three groups, but gestational age and birth weight variables were done between the twin groups only. We used the True epistat Software (Math Archives, Round Rock, TX) to perform Student's t and Fisher's exact tests to compare continuous and categorical variables, respectively. We derived P-values (considered significant if -0.05) and odds ratios (OR) and 95% confidence interval (CI) for these comparisons. The study was approved by the local Ethical Committee.
Results
During the study period, there were 631 women delivered at G32 weeks, including 299 (47.4%) elective and 80 (12.7%) emergent cesarean sections in twin pregnancies, for a total of 379 (60.1%) cesarean births for both twins. We excluded 15 (2.4%) cases of combined twin delivery for a total of 237 (37.5%) vaginal births for both twins. Controls included 299 cases of elective cesareans in singletons. Table 1 shows the comparison between the study and control groups. The mean maternal age in the three groups was similar; however, mothers who had an elective cesarean in singletons were more frequently over 35 years. Nulliparas were more frequent in twins compared to singletons and, as expected, there was a significantly lower frequency of spontaneous conceptions among twins compared to singletons. No difference was found in the comparison of the neonatal characteristics within the twin groups.
The comparison of the postpartum complications (Table 2) showed no significant difference between elective and emergent cesareans in twins and between elective cesareans in twins and singletons. Despite the insignificant differences it seems that elective cesareans in twins have a lower incidence of postpartum fever and scar infection compared to emergency cesareans in twins or elective cesareans in singletons. Postpartum venous thromboembolism occurred in two twin pregnancies, one in the elective and one in the emergent cesarean group. Of note is that postpartum hysterectomy was required in one case of hemorrhage in a singleton pregnancy following an elective cesarean birth.
Discussion
A recent analysis of epidemiological data by Meyer w7x found that 97 cesarean sections would be required to prevent a serious morbidity or mortality in a second twin. This number was within the range needed to prevent uterine rupture during a trial of labor following a cesarean (1:556) or morbidity related to vaginal breech delivery (1:167). Meyer rightfully pointed out that the current balance of risks related to cesarean birth in twins is incomplete because the potential risk of cesarean birth is practically unknown. Indeed, post-cesarean maternal complications are relatively rare and potentially underreported in epidemiological datasets. Bearing in mind the potential type II (beta) error in the statistical analysis of data from a single center and from a relatively short period of observation, we used a carefully selected matched cohort that found that the complication rates among elective cesareans in twins were similar to those in emergent cesareans in twins and in elective cesareans in singletons. At the same time, however, a trend could be seen, whereby the frequencies of complications were 2-4 times higher in twins than in singletons (Table 2) .
Our data are unable to confirm the origin of postpartum fever reported by Suonio and Huttunen w10x who evaluated the infectious complications of 122 consecutive cesarean twin births in Finland. These authors found that the incidence of endometritis and wound infection were nearly thrice and twice higher in twins compared with singleton cesarean deliveries, respectively. The authors identified young maternal age (-25 years) and a prolonged interval between PROM and delivery ()6 h) as risk factors for puerperal endometritis among twins, but a distinction between elective and emergent cesareans was not clearly defined. The increased puerperal infectious morbidity shown by this Finnish group was supported by Alexander et al. w1x who found a relatively high rate of metritis (18%) among their cesarean sections performed in twins. Importantly, the hypothesis proposed by Suonio and Huttunen w10x, suggesting that the larger placental bed in twins might be more susceptible to endometritis and thus leading to puerperal infectious morbidity could not be confirmed by our much larger data set.
We conclude that, at present, no solid data exist to show a disadvantage of a planned cesarean birth for twins. Having said this may not suggest that all twins should be delivered by cesarean section, but just to question the concerns that were raised regarding elective cesareans in twins. However, the trend of increased febrile puerperal morbidity following cesarean birth in twins requires further confirmation. 
